Abstract-In this paper, a class of multivariate skew distributions has been explored. Then its properties are derived. The relationship between the multivariate skew normal and the Wishart distribution is also studied.
INTRODUCTION
The multivariate skew normal distribution has been studied by Gupta and Kollo [I] and Azzalini and Dalla Valle [2] , and its applications are given in [3] . This class of distributions includes the normal distribution and has some properties like the normal and yet is skew. It is useful in studying robustness. Following Gupta and Kollo [l] , the random vector X (p x 1) is said to have a multivariate skew normal distribution if it is continuous and its density function (p.d.f.) is given by fx(z) = 24&; W(a'z), x E Rp, (1.1)
where C > 0, Q E RP, and 4,(x, C) is the p-dimensional normal density with zero mean vector and covariance matrix C, and a(.) is the standard normal distribution function (c.d.f.). It is denoted as X N SN,(C,cx), to mean that the random vector X has pvariate skew normal density (1.1). The moment generating function (m.g.f.) of X is
This distribution family is not in the elliptically contoured family (see [4, 5] ).
(1.
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The research of the second author was supported by a grant from the National Science Council of the Republic of China. In the next section, we will define the general form of multivariate skew-symmetric distribution [6] and study their properties. Then in Section 3, the relationship between the multivariate skew-symmetric distribution and the Wishart distribution is studied.
MULTIVARIATE SKEW-SYMMETRIC DISTRIBUTIONS
First, we give a general definition of multivariate skew-symmetric distributions.
LEMMA

1.
Let Y be a random p-vector with density function f (.) symmetric about 0, and Z a random p-vector with absolutely continuous distribution function G and that G' is symmetric about 0. Then
is a density function of a random p-vector X for any (Y E RP
PROOF. See [3] . Here we present an alternative proof. Note that f(z; a) 2 0 for all z E RP. It suffices to show that
where z = (x1, x2,.
, xp)' and cu = (~1, a2,. , q,)'. Next, we give an interesting invariant property of X which can be used to prove our main results in Section 3. where y = (~1, ~2,. . , yP) and y = --z. The third equality follows from the symmetry of f(x) and G'(y). Therefore, it implies that
LEMMA 2. Let X, Y, and Z be three random vectors as
is independent of CY. It is easy to see that if Then the desired property is proved by the addition property of Wishart distribution (see [7, Theorem 7.2.21) . I
1. Let Xi, j = 1,. . . , n, be a random sample of size n from multivariate skew normal population SN,(C, cx). Let the sample mean vector and the sample covarjance matrix be x = (l/n) cj"=, Xj and S = (l/(n -1)) C,"=,(Xj -x)(X, -x)'. Then (
ii) If V has a Wishart distribution W,(C, n) and is independent of X, then
x'v-lx -'
n-p+1 Fp,n_pfl.
